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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject new compound 
useful for diagnosing diabetes (complications), complications related 
to dialysis, amyloidosis, aging, diseases, etc., associated with the 
aging or evaluating pharmacodynamic effects of a medicine effective 
against the diseases, etc. 

SOLUTION: This compound is represented by the formula {R1 to R3 
are each a [(protected) amino or carboxy-substituted]alkyl] or its 
salt e.g. 8- 




hydroxy-1 ,2,6,7,8,8a-hexahydro-3-(1 ,2,3-trihydroxypropyl)-1 A6tris(3-carboxypropyl>- 

pyrrolo[2,3,4-de][1,7]naphthyridinium. The compound represented by the formula is obtained by the coexistence of 
an amine component represented by the formula R1-NH2, R2-NH2 or R3-NH2 with saccharides such as a hexose, 
an aminosugar or an oligosaccharide. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3in the drawings, any words are not translated. 



CLAIMS 

[Serial Number] PC-260 [Claim(s)] 

[Claim 1] A pyrrolo NAFUCHIRIJINIUMU derivative expressed with a general formula (I), and its salt 
[Formula 1] 

Ri 




R1, R2, and R3 express respectively the same or the alkyl group which may have the amino group which differ and 
has an amino group and a protective group, and/or a carboxyl group among [type. ] 
[Claim 2] An antibody created considering a pyrrolo NAFUCHIRIJINIUMU derivative expressed with the 
above-mentioned general formula (I) as hapten. 

[Claim 3] Diagnostics of a disease accompanying diabetes mellitus which made an index a pyrrolo 
NAFUCHIRIJINIUMU derivative expressed with the above-mentioned general formula (I), diabetic complications, 
dialysis related complication, amyloidosis, aging, and aging. 

[Claim 4] Diagnostics of a disease accompanying diabetes mellitus using an antibody created considering a pyrrolo 
NAFUCHIRIJINIUMU derivative expressed with the above-mentioned general formula (I) as hapten, diabetic 
complications, dialysis related complication, amyloidosis, aging, and aging. 

[Claim 5] A drug effect appraisal method of diabetic medicine which made an index a pyrrolo NAFUCHIRIJINIUMU 
derivative expressed with the above-mentioned general formula (I), a diabetic-complications remedy, a dialysis 
related complication remedy, an amyloidosis remedy, an antiaging drug, and a disease remedy accompanying aging. 
[Claim 6] A drug effect appraisal method of diabetic medicine using an antibody created considering a pyrrolo 
NAFUCHIRIJINIUMU derivative expressed with the above-mentioned general formula (I) as hapten, a 
diabetic-complications remedy, a dialysis related complication remedy, an amyloidosis remedy, an antiaging drug, and 
a disease remedy accompanying aging. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the drug effect appraisal method of drugs 
effective in diagnostics, such as a disease accompanying the antibody created considering the new pyrrolo 
NAFUCHIRIJINIUMU derivative and this derivative as hapten, the diabetes mellitus which used this derivative or its 
antibody for the list diabetic complications, dialysis related complication, amyloidosis, aging, and aging, or those 
diseases. 
[0002] 

[Description of the Prior Art] The glycosyl hemoglobin (HbA1c) which is the small component of hemoglobin is 
identified in the living body, it becomes clear that this increases in a diabetic, and the relation between the living 
thing-meaning of a Maillard reaction especially aging, and diabetes mellitus has come to attract attention ignited by it 
in 1968. A Maillard reaction is distinguishable to two, an initial stage until the amino group of protein and the aldehyde 
group of reducing sugar cause and stabilize AMADORI transition after forming a Schiff base, and the later stage 
which shifts to the Maillard reaction anaphase product (AGE) to which this is characterized by fluorescence, brown 
change, and molecule bridge formation through a further long-term reaction. The fluorescence known as 
characteristic change of AGE is [ diabetic / healthy person ] intentionally high, and the onset and functionality of a 
diabetic nephropathy, arteriosclerosis, neuropathy, a retinopathy, ******, etc. which are diabetic complication are 
suggested. Furthermore, recently, the scavenger receptor which recognizes AGE protein exists in monocyte, a 
macrophage, a mesangial cell, or an endothelial cell, and there is also a report which suggests the relevance of AGE 
and symptoms, such as inflammation, capillary lock out and arteriosclerosis, that the AGE recognition through these 
acceptors causes cytokine emission etc. Moreover, the fluorescence of the protein accumulated into a blood serum 
increases during dialysis, and the relation of AGE and dialysis related amyloidosis is also pointed out 
[0003] 

[Problem(s) to be Solved by the Invention] Although several sorts of AGE candidate material is mentioned until now 
and those structures are being analyzed, the present condition is that many still unknown points, such as existence 
of an existence in the living body, a difference in immunochemistry-activity, and relevance with actual symptoms, 
remain. Unlike the conventional monoamine and a diamine compound, this invention persons found out the new 
pyrrolo NAFUCHIRIJINIUMU derivative which is the triamine compound which is not reported at all until now, as a 
result of thinking that important AGE from which structure differs besides the candidate material reported so far will 
exist and continuing research about AGE further. 
[0004] 

[Means for Solving the Problem] The purpose of this invention is to offer a drug effect appraisal method of drugs 
effective in diagnostics, such as a disease accompanying an antibody created considering a new pyrrolo 
NAFUCHIRIJINIUMU derivative and this derivative as hapten, diabetes mellitus which used this derivative or its 
antibody for a list diabetic complications, dialysis related complication, amyloidosis, aging, and aging, or those 
diseases. 
[0005] 

[Embodiment of the Invention] this invention new pyrrolo NAFUCHIRIJINIUMU derivative is a compound expressed 
with the following general formula (I). 
[Formula 2] 
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R1. R2, and R3 express respectively the same or the alkyl group which may have the amino group which differ and 
has an amino group and a protective group, and/or a carboxyl group among [type. ] 

R1 of the above-mentioned general formula (I), and R2 And R3 As an alkyl group which can be set the carbon 
number 1 of the shape of straight chains, such as methyl, ethyl, propyl, isopropyl. butyl, isobutyl, sec-butyl, t-butyl, 
pentyl, isopentyl, neopentyl one, t-pentyl. hexyl, and dimethyl butyl, or branching thru/or the alkyl group of 6 are 
mentioned preferably. 

[0006] Said alkyl group may have the amino group and/or carboxyl group which have an amino group and a 
protective group. As a protective group of the amino group The protective group usually used in fields, such as 
peptide synthetic chemistry, can be used. For example, acetyl, benzyloxycarbonyl, p-methoxybenzyloxy carbonyl, 
p-chloro benzyloxycarbonyl, p-nitro benzyloxycarbonyl, p-phenylazo benzyloxycarbonyl, p-methoxy phenylazo 
benzyloxycarbonyl, Radicals, such as t-butoxycarbonyl (Boc), p-tosyl (Tos), the third friend ROKISHI carbonyl, 
p-biphenyl isopropyloxy carbonyl, diisopropyl MECHIROKISHIKABONIRU, and formyl, are mentioned. 
[0007] In this invention material expressed with a general formula (I), it is R1 and R2. And R3 The pyrrolo 
NAFUCHIRIJINIUMU derivative which is the alkyl group which has an amino group and/or a carboxyl group is useful, 
especially when it can be made to combine with carrier protein etc. easily as hapten and an antibody is created. As 
support combined with hapten in order to create an antibody, support usually used, such as polymer, such as protein, 
such as serum albumin and limpet blood pigment protein, and the poly lysine, can be used. 

[0008] this invention pyrrolo NAFUCHIRIJINIUMU derivative includes the salt expressed with the aforementioned 
general formula (I). For example, a hydrochloric acid, a sulfuric acid, a nitric acid, a hydrobromic acid, a phosphoric 
acid, perchloric acid, thiocyanic acid, A boric acid, a formic acid, an acetic acid, a halo acetic acid, a propionic acid, a 
glycolic acid, a citric acid, A tartaric acid, a succinic acid, a gluconic acid, a lactic acid, a malonic acid, a fumaric acid, 
an anthranilic acid, A benzoic acid, a cinnamic acid, p-toluenesulfonic acid, a naphthalene sulfonic acid, A salt with a 
metal with alkaline earth metal, such as alkali metal, such as an addition salt with organic bases, such as an addition 
. salt with an acid with a sulfanilic acid etc., ammonia, and an organic amine, or sodium, and a potassium, calcium, 
magnesium, and barium, or aluminum, zinc, etc. is mentioned. These salts can be manufactured from this invention 
pyrrolo NAFUCHIRIJINIUMU derivative of isolation by the well-known method, or can be changed mutually. 
[0009] Moreover, when stereoisomers, such as a cis — transformer object, an optical isomer, and a conformer, exist in 
this invention compound, or when it exists in the state of a hydrate or a complex compound, this invention also 
includes which the stereoisomer, a hydrate, and a complex compound. 

[0010] Next, an example of the manufacture method of this invention compound is described. R1-NH2 and R2-NH2 
Or R3-NH2 this invention compound can be obtained by making the compound (amine component R1, R2, and R3 
expressing the same radical as the above respectively) expressed coexist with saccharides, such as oligosaccharides, 
such as aminosugar, such as hexose, such as a glucose, fructose, a galactose, a mannose, and deoxyglucose, a 
glucosamine, and galactosamine, and saccharose. Moreover, after carrying out a mixed reaction, using protein and 
peptides as an amine component acidolysis processing can be performed and this invention compound can also be 
obtained. 

[0011] About reaction conditions, such as reaction ^temperatu re, reaction time, and pH, there are no special setups 
and they can be set up suitably. Although what is necessary is just to leave easy one in the room temperature on 
actuation, a reaction can be promoted by heating etc. The usual means, such as distillation, a chromatography, and 
recrystallization, can refine the obtained this invention compound. 
[0012] 

[Example] This invention is not limited by this although the example of this invention pyrrolo NAFUCHIRIJINIUMU 
derivative is shown below. 

It dissolved in 1100ml (pH7.3) of 250mM phosphate buffer solutions, and example 1. glucose 79.2g and 45.3g 
(gamma-aminobutyric acid) of gamma-aminobutyric acid were put for 45 days at 37 degrees C. The reaction solution 
was added to sulfonic acid type cation exchange resin / DIAION PK-216 (Mitsubishi Kasei), it was [ bottom 40 
degree-C of reduced pressure ] under water bath, and concentration hardening by drying of the solution eluted with 
2-N aqueous ammonia was carried out after rinsing. AMBERLTTE XAD-2 which equilibrated with ion exchange water 
after dissolving a hardening-by-drying object in little ion exchange water It added in the column (ORGANO CORP.) 
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and passage fractions were collected. DEVELOSIL ODS LOP-45S after condensing this fraction It added in the 
column (Nomura chemistry) and was eluted with the methanol-trifluoroacetic acid mixed solution. Furthermore, 
separation purification of this was carried out with reversed phase high pressure liquid chromatography / STR 
ODS-H column (Shimazu techno research), and the compound 1 (65mg), the compound 2 (182.9mg), and compound 3 
(35.5mg) which are a stereoisomer were isolated, respectively. 

[0013] Example 2. glucose 25.2g and alpha-acetyi lysine 34g were dissolved in 700ml of 250mM phosphate buffer 
solutions, the same actuation as an example 1 was performed, and the compound 4 (2mg) and compound 5 (3mg) 
which are a stereoisomer were isolated, respectively. 

[0014] The physical-properties value of the obtained this invention compound is shown below. In addition, the quality 
of a label ghost was manufactured using the glucose to which the label of the 1st place or the total carbon was 
carried out by 1 3C by the same method as the above-mentioned example, and it used for structural analysis. 
Fluorescence spectrum Both ultraviolet-region absorption (UV) spectrums were measured in the methanol by 
DU-650 (Beckman) with 650-40 Fluorescence Spectrophotometer (Hitachi). Spatter DOION mass analysis 
PEKUTORU (SIMS) The glycerol was used for the matrix by M-80B (Hitachi), and it measured. The 
nuclear-magnetic-resonance (NMR) spectrum was measured by ARX-500 (Bruker) among heavy water, and, in the 
proton, 13C set the resonance frequency of 125.77MHz to 0.00 ppm for the resonance frequency of 500.13MHz. 
Attribution of 1 H-NMR spectrum and 13 C-NMR spectrum 1H-1H Two-dimensional NMR, such as COSY and 
HMQC, determined. 

[0015] - compound 18-hydroxy-1, 2, 6, 7 and 8, and 8a-hexahydro-3-{1, 2, 3-trihydroxy propyl)- 1, 4, and 6-tris 
(3-carboxy propyD-pyrrolo [2, 3, 4-de] [1, 7] NAFUCHIRIJINIUMU fluorescence-spectrum:EXmax = 370 nm, EMmax 
= 450 nmUV spectrumrlambdamax = 237. 276, 360 nmSIMS:m/z 5271 H-NMR(D20)-deltappm: 1.79 (2H, m. H-2'") 
2.04 (2H. m. H-2'), 2.13 (2H, m, H-2") 2.33 (2H, t, J= 7Hz, H-3'"), 2.44 (4H, t, J= 7Hz, H-3\ 3") 3.35 (2H, m, H-V"), 
3.47 (1H, m, H-V) 3.50 (1H, dd. J = 14 or 2Hz, H-7) f 3.59 (1H, m, H-V) 3.63-3.69 (4H, m, H-7, 10, 11, 11), 4.33 (1H. m. 
H-1") 4.68 (1H, brs. H-8), 4.68 (1H, m, H-1") 4.83 (1H, d, J= MHz, H-2), 4.98 (1H, d, J= 1Hz, H-8a) 5.20 (1H, d, J= 
9Hz, H-9). 5.36 (1H, dd, J = 14 or 1Hz, H-2), 7.92 (1H. s, H-5) 13 C-NMR(D20)-deltappm : 22.2 (t, C-2\ 2"*). 27.1 (t. 
C-2"), 31.5 (t C-3'"), 32.2 (t C-3'). 33.3 (t, C-3"), 49.4 (t C-l'"). 53.5 (t C-7), 54.5 (t, C-V), 58.6 (d. C-8), 59.8 (t 
C-2, 1"), 63.2 (t, C-11), 67.3 (d, C-8a), 68.6 (d, C-9), 74.6 (d, C-10), 126.8 (d, C-5), 134.6 (s and C-2a), 135.3 (s and 
C-8b), 139.7 (s, C-3), 140.8 (s and C-5a), 178.8 (s, C-4"*). 180.2 (s and C~4\ 4") [0016] - compound 28-hydroxy-l, 
2, 6, 7 and 8, and 8a-hexahydro-3-(1 , 2, 3-trihydroxy propyl)- 1, 4, and 6-tris (3-carboxy propyl)-pyrrolo [2, 3, 4-de] 
[1, 7] NAFUCHIRIJINIUMU fluorescence-spectrum: EXmax = 370 nm, EMmax = 450nmUV spectrumrlambdamax = 240, 
277, 360 nmSIMS:m/z 5271 H-NMR(D20)-deltappm: 1.82 (2H, m, H-2"'), 2.06 (2H, m, H-2') 2.12 (2H, m, H-2"), 2.35 
(2H, t J= 7Hz, H-3"*) 2.46 (4H, t, J= 7Hz, H-3*, 3"). 3.33 (1H. ddd, J= 14, 7 or 7Hz, H-V"), 3.42 (1H, ddd, J= 14, 7 or 
7Hz, H-V"), 3.48 (1H. m, H-V) 3.49 (1H, dd, J = 14 or 2Hz. H-7), 3.61 (1H, m, H-V) 3.68 (1H, dd, J = 14 or 1Hz, H-7), 
3.69 (1H, ddd, J= 9, 3 or 3Hz, H-10) 3.73 (1H, dd, J = 3 or 3Hz. H-11), 3.76 (1H, dd, J = 3 or 3Hz, H-1 1) 4.39 (1H, m, 
H-1"), 4.68 (1H, d, J= 2Hz, H-8) 4.79 (1H, m, H-1"). 4.89 (1H. d, J= 14Hz, H-2) 5.01 (1H, d, J= 2Hz, H-8a), 5.06 (1H. 
d, J= 14Hz, H-2) 5.21 (1H, d, J= 9Hz, H-9). 7.95 (1H, s. H-5) 13 C-NMR(D20)-deltappm: 21.8 (t, C-2'"), 22.2 (t, C-2'), 
26.8 (t, C-2"), 31.5 (t, C-3'"), 31.8 (t, C-3*), 32.0 (t, C-3"). 49.8 (t, C-V"), 53.9 (t, C-7), 54.3 (t C-VX 58.8 (t, C-1"), 
60.4 (d. C-8), 61.1 (t C-2), 63.7 (t, C-11), 67.7 (d, C-8a), 69.0 (d, C-9), 74.8 (d, C-10), 127.3 (d. C-5), 134.5 (s and 
C-2a) f 135.1 (s and C-8b), 141.1 (s, C-3, 5a), 178.0 (s and C-4\ 4"*), 178.8 (s and C-4") [0017] - compound 
38-hydroxy-1, 2, 6, 7 and 8, and 8a-hexahydro-3-(1, 2, 3-trihydroxy propyl)- 1, 4, and 6-tris (3-carboxy 
propyD-pyrrolo [2, 3, 4-de] [1, 7] NAFUCHIRIJINIUMU fluorescence-spectrum:EXmax = 373 nm' EMmax = 452 nmUV 
spectrumrlambdamax = 239, 278. 360 nmSIMS:m/z 5271 H-NMR(D20)-deltappm: 1.84 (2H, m, H-2"') 2.03 (2H, m. 
H-2'), 2.12 (2H, m. H-2") 2.35 (2H, t, J= 7Hz, H-3'"), 2.46 (4H, m, H-3', 3") 3.31 (1H, ddd, J= 14, 7 or 7Hz. H-V"), 
3.39 (1H, ddd, J= 14, 7 or 7Hz, H-1"*). 3.46 (1H, dd, J = 14 or 1Hz, H-7) 3.50 (1H, m, H-V). 3.78 (1H, dd, J = 14 or 
3Hz. H-7) 3.70-3.79 (4H. m, H-10, 11 and 11, V), 4.32 (2H. m, H-8 f 1") 4.78 (1H, m, H-1"), 4.79 (1H, d, J= 10Hz. 
H-8a) 4.83 (1H, d, J= MHz, H-2) f 5.08 (1H, d, J= 14Hz, H-2) 5.22 (1H, d, J= 9Hz, H-9), 7.93 (1H, s, H-5) 13 
C-NMR(D20)-deltappm: 21.8 (t C-2"'). 22.1 (t, C-2'), 26.6 (t, C-2"). 31.3 (t, C-3"'), 31.6 (t, C-3'), 31.8 (t, C-3"), 49.6 
(t, C-O, 54.0 (t, C-7), 55.7 (t, C-V). 60.2 (t C-2), 60.4 (t, C-1"), 63.5 (t C-11), 63.9 (d. C-8). 69.0 (d, C-9). 70.4 (d, 
C-8a). 74.7 (d, C-10), 127.7 (d, C-5), 134.1 (s and C-2a), 135.2 (s and C-8b), 141.4 (s and C- 5a, 3), 177.7 (s t C-4'"), 

177.7 (s and C-4'), 178.8 (s and C-4") [0018] - compound 48-hydroxy-1, 2, 6, 7 and 8, and 8a-hexahydro-3-(1, 2, 
3-trihydroxy propyl)- 1, 4, and 6-tris [6-(N-acetyl-L-NORUROISHIRU)]-pyrrolo [2, 3, 4-de] [1, 7] 
NAFUCHIRIJINIUMU fluorescehce-spectrumrEXmax = 374 nm, EMmax = 452 nmUV spectrumrlambdamax = 237, 277, 
and 360 nmSlMS:m/z 7821 H-NMR(D20)-deltappm: 1.40 (6H, m, H-3', 3". and 3" — ') — 1.68 (2H, m, H-2"') 1.72 
(4H, m, H-2', 2"), 1.84 (6H, m, H-4*, 4", and 4" — ') and 1.98 (3H. s, AcO'" - Me) — 1.99 (3H. s, AcO* - Me) 2.00 (3H, 
s, AcO" - Me), 3.41 (1H. m. H-V) 3.53 (2H. m, H-V"). 3.61 (1H, dd, J = 14 or 1Hz. H-7) 3.62 (1H, m, H-V). 3.74 (1H, 
dd, J = 14 or 1Hz, H-7) 3.79 (11 3H. m ( H-10. 11), 4.23 (3H, m, H-5', 5", and 5" — ') and 4.42 (1H, m. H-1") — 4.70 
(1H, s, H-8) 4.70 (1H. m, H-1"), 4.89 (1H, d, J= 14Hz, H-2), 5.07 (1H, d, J= 1Hz, H-8a), 5.22 (1H, d, J= 9Hz. H-9), 5.41 
(1H, dd, J = 14 or 1Hz, H-2), 7 95 (1H, s, H-5) 13 C-NMR(02O)-deltappm: 22.6 (q, AcO' [ - Me ] - Me, AcO" - Me, 
AcO'"), 22.8(t,C-2'). 23.1(t,C-2'",3\3'"), 25.4(t,C-3"), 26.0(t,C-2"). 30.8(tC-4'), 30.9(tC-4"'), 31.3(t,C-4") 
49.9(tC-V), 53.4(d t C-5'.5'"), 53.6(d,C-5"), 54.6(tC-7,1 "'), 58.5(d.C-8), 60.5(tC-1"). 60.8(t,C-2), 63.1(t,C-1 1). 
67.3(d.C-8a), 68.6(d,C-9),74.4 (d, C-10), 126.6 (d, C-5), 134.0 (s and C-2a). 134.3 (s and C-8b), 140.1 (s, C-3), 140.7 
(s and C-5a), 175.1 (s and C-6'), 175.1 (s, C-6'"), 175.2 (s and C-6"), 176.6 (s and AcO'-CO), 176.7 (s. AcO"'-CO), 

176.8 (s, AcO"-CO) [0019] - compound 58-hydroxy-1. 2, 6. 7 and 8, and 8a-hexahydro-3-(1, 2, 3-trihydroxy 
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propyl)- 1. 4, and 6-tris [6-(N-acetyl-L-NORUROISHIRU)]-pyrrolo [2, 3, 4-de] [1. 7] NAFUCHIRIJINIUMU 
fluorescence-spectrum:EXmax = 376 nm, EMmax = 452 nmUV spectrumilambdamax = 239, 278. and 360 nmSIMS:m/z 
7821 H-NMR(D20)-deltappm: 1.39-1.48 (6H, m, H-3\ 3", and 3" — ') — 1.66 (2H, m, H-2'") 1.73 (4H, m, H-2\ 2"). 
1.89 (6H. m, H-4\ 4", and 4" — *) and 1.98 (3H, s, AcO"* - Me) — 1.98 (3H. s. AcO' - Me) 2.00 (3H, s, AcO" - Me), 
3.39 (1H, m. H-T") 3.44 (1H, m, H-1'"), 3.50 (1H, m, H-V) 3.57 (1H, dd, J = 14 or 2Hz. H-7). 3.65 (1H, m. H-V) 3.73 
(1H. dd, J = 14 or 1Hz r H-7), 3.81 (11 3H, m, H-10, 11) and 4.27-4.35 (four — H — m — H - one — " — five — ' — 
five — " — five — " — ') — 4.75 (1H, brs. H-8) 4.78 (1H, m, H-1."), 4.94 (1H, d, J= 14Hz, H-2). 5.08 (1H. brs, H-8a), 
5.09 (1H, dd, J = 14 or 1Hz, H-2), 5.20 (1H, d, J= 9Hz, H-9), 7.95 (1H, s, H-5) [0020] 

[Effect of the Invention] Some candidate material is reported as AGE until now, and research is advanced also for 
current Although this invention person and its associate had also found out a pyridinium derivative and a 
NAFUCHIRIJINIUMU derivative which are indicated by JP,6-73057,A and JP,8-48686,A. these made the 
condensation 2 ring system of diamine the basic mother nucleus. Unlike the conventional compound, this invention 
pyrrolo NAFUCHIRIJINIUMU derivative should make the condensation 3 ring system of triamine a basic mother 
nucleus, and should be observed very much as completely new AGE candidate material from the new structure of a 
flume lie with three parts in which bridge formation with protein in the living body is possible. 

[0021] Therefore, like the AGE compound reported conventionally, this invention compound is made into an index, a 
diagnosis of aging, the disease accompanying it etc. is possible in diabetic complication lists, such as diabetes 
mellitus and diabetic nephropathy, diabetic arteriosclerosis, a diabetic neuropathy, diabetic cataract diabetic 
retinopathy, and a diabetic microangiopathy, and pharmacometrics etc. can be further performed by making this 
invention compound into an index in in vitro one and an in vivo trial system. Moreover, the antibody created as 
hapten can use this invention compound immunochemistry-wise and in immunohistochemistry in the 
above-mentioned diagnosis or pharmacometrics, and usefulness is very high. As mentioned above, known AGE is new 
material which is the condensation 3 ring system frame of clearly different triamine, the existence [ in the living body 
] and bioactive different from old AGE candidate material are suggested, and this invention pyrrolo 
NAFUCHIRIJINIUMU derivative can also expect different usefulness. 
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[0006] *IET/u*^Sli; 7;/S, flfcSS-SrW 
T-5 7^/ SXtf/Xti* '^tf* ^SSr* LTV ^T fc 
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(Tos) . ^£7;D^r^/^;K p - 

I 0 Q 0 7 ] — JftiC ( I ) t«*H5*J8Wftf^i^ . 
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(ithy^A, # y V ^<r>T tux y #/u-:y£ 

fOO 0 9] *fc*«Wfk^*jr*JV^TV^- 

[0 0 l 0] **^ffc^'*cO§8!3S*ffi^>— CTft-a? 

^4o R ■ -NHv , R v. -NH. XfiR:, -NH* T 
«Sft£(fr&* (T * .-. R, , R* SVRn 

7i>fijc&tL-C t *SJt. ^^K«fc^«:ffiv*T» 

[ 0 0 1 1 ] EtfWWL p H^KitAW- 

B.LTtt»»J>ktt3tftfl:tt/j:<. iglllSfti-Sci^T 
l^^i:ffi*^^^^{c«rgLT^ft^J:V^v 

a.#^>*a{i J: »3l «»-*-s C > 3^T# 5. 
[0012] 

(»nmffl£^i-fr. *«Wi±wftMJ:oT»S*ft5tx 
^Tii^u\ 

USEMl. //^-7 7 9. 2gty-7^B8 (G 
ABA) 4 5. 3 g*2 5 OmMyvKaafflf CpH 
7. 3) 1 1 0 0m I' tcSf«PL, 3 7tt'4 5 QRI»B 
L fc. Sl^ ^ /u ^ > B6S» ?f > g«J»ffi/DIAI 
ON PK-216 <H.gik/S:) SwjgabDL, 7k9c'&. 2N7^ 
^r*Ti$ttSLfcj6?a*j!*iET4 or-TkS^TRffittH 
L/r 0 ttHttSr^A^-^^^SEft^^BWLfca. -Y* 
>=Sc»*T-SF*ffcLfcAMBERLITE XAD-2 ^7^ (Th/U^/ 
/tt)'-«c»/ioL^ iiiSiif^^m^^p c^«»«raMB 

DEVELOSIL 0DS L0P-45S ^7^ (ifttfc^) JCSSiO 
L, / ^ V— /u- h y 7/u^aftRK^SKT'iSaUL 

7t 0 S^«c^ft"*a?tiiS!iSii?*^ h^^^^f-XST 

rods-u^7^ (a*^^/y^-^) ic£*)#mmm 

L, 4l»«tt*-efcSft*»l (6 5mg) , ffc£»2 
(18 2. 9mg) (35. 5 m g ) 

ft-5:*ft¥^L7t 0 
100 1 3] HM<|2. ^3-^2 5. 2g£a-T 



& 

•fe^/uy v?>3 4 g £2 5 OmMH ^iSttWffi 7 OOm 
■Cfc5fb*»4 (2m g) &Wb*«5 (3mg) Sr-t 

Ct'7 $ n/L ^ *&fflv*-C9 'OMfcttRSrS! 
igU «iMWtw/fllr*fc. S**'** bM* 650-40 Fl 
uorescence Spectrophotometer (04) tcJzO. 

(UV) h;M2Dlj-650 (Beckman) (C X 9 

(S I MS) (i M-80B (04) (Cct ^"^ h V y 
^^{C^y-try ySrffi^tfflELfc. «F««#H» (NM 
R) h/Mifi*-*, ARX-500 (Bruker) T?ffl!j£ U 

*JSft*12 5* 7 7 MHz 4:0. 0 0pprailt o , 

Sill 'H-'H COSY. HMQC<f^2l!fc7tNM 
RtcJ; ^ifcSLfco 
[0015], * ft** 1 

8 -fc 1,. 2, 6, 7, 8, 8 a 

Ka-3- (1, 2, - 
1, 4, 6-h-y* (3-^7^^*'>^ a --t*^ 
tt C2, 3, 4-de] (1, 7] ^^^y^'^A 
^pt^-^^ YiV : EX, WX = 370 nm, BU,* = 450 nm 
UV^ b^ : Jl^u = 237, 276, 360 nm 
S I MS : m/z 527 

'H-NMR (D*0) - 5 ppm: 1. 79(2H, m, H-2" ) ; 2. 04 (2H,m, H- 
2' ) , 2. 13 (2H, m, H^2'). 2. 33 <2H, t, J=7Hz, H-3" ) , 2. 44 
(4H, t, J=7Hz,H-J\3'), 3.3"5.(2H,m,H-r'>, 3.47(IRm, 
H-rX 3. 50(1H, dd,J= 14.2Hz, H-7), 3. ..59(1H; m, H-f ) . 
3. 63-3. 69(4H,m..H-7. 10, II, 11), 4. 33 <1H, m, H-l~), 4.6 
8 (lH,brs,H-8), 4..680H, ra, H-l~), 4. 83(IH, d. J=14Hz. H 
-2)-. 4,98(lH,d, J=lHz,H-8a). 5. 20 OH* d, J=9Hz,'H-9) , 
5.36(lH,dd, J=14, lHz.H-2), 7. 920H, s, H-5) 
I3 C-NMR(D*0) - 6 ppm: 22. 2 (t, C-2\ 2" ), 27. I (t, C- 
20, 31.5(t.C-3~'), 32.2(t,C-3*), 33. 3(t. C-3~), 4 
9.4(t,<>r'), 53-5(t,C-7), 54.5(t,C-n, 58.6(d,C- 
8). 59. 8 (t. C-2, 1*). 63.2(t,C-ll), 67. 3(d.C-8a), 6 
8.6(d,C-9), 74.6.Cd,C-lO>. 1 26, 8 (d, C-5) , 134.6(s.G- 
2a), 135.3(s,C-8b), 139. 7(s, C-3) . 140. 8(s. C-5a) . 1 
78,8(s,C-4"), 180.2<s,C-4*.4~) 
[0016] • i)C&fy2 

8-tKn^-l, 2, 6, 7, 8, 8 a -— t 
Kn-3- (1, 2, 3-h'Jt Ko*->/oM - 
1, 4, 6 — h y ^ (S-^/^^oM 
n [2, 3, 4-de] [1. 7 ] ^ y *s~0 * 
iS**"^ b*> : EJU.. = 370 nm, BU,* = 450 nm 
UV^^ h/U * X^* = 240, 277, 360 nm 
SIMS: m/z 527 



(4) ttf^ 10-1 5 8 2 6 b 
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'H-NMR^O)- Appnr 1 82(2H. m, H-2" ), 2. 06 (2H, m, H- 
2'). 2 12(2H,m,H-2'),2. 35(2H, t, J=7Hz,H-3*'), 2.46 
(4H, t, J*7Hz. H-3' . 3'). 3. 33{1H, ddd. J=14. 7, 7Hz, H- 
r'), 3 42(lH,ddd, J=14.7, 7Hz,H-r'), 3 48(lH.m,H- 
1'), 3 49(lH,dd, J-l4,2Hz,H-7), 3.. 61 (1H, m, H-l' ) , 3. 
68 (1H, dd, >14, 1Hz, H 7) , 3„ 69 (IH, ddd, J=9, 3, 3Hz, H-l 

0) . 3.73(lH,dd.J= f 3.3Hz.H-ll>T 3.. 76 ( 1H, dd, J=3, 3Hz, H 
-11), 4 39(lH.m.H-l"), 4. 68(lH, d. J=2Hz, H-8) , 4.79 

( 1H, m, K" 1 *) , 4 89(lH,d. J=14Hz.H-2), 5. 01 OH, d. J=2H 
10 z,H-8rt. 5 06(lH,d.J=14Hz. H-2), 5.. 21 OH. d. J=9Hz, H- 
9), 7_950H,s.H-5) 

,n C NMR(D^O) 6 ppm: 2L8(t,C 2" ), 22.2(t,C2 , ) 1 
26. 8 (t. C-2*). 3L5(t,C-3"), 31-8(t, C-3 f ), 32.0(t. 
C-3*). 49 8(t,C-r'), 53 9(t.C-7), 54 3(t,C-l'), 5 
8-8(t.C-r), 60.4(d,C-8), 61.1(t.C-2), 63.7(t,C-l 

1) , 67.7(d,C-8a). 69.0(d.C-9), 74. 8(d. C-10), 127.3 
(d.C-5), 134.5(s,C-2a)i 135- 1 (s.C-8b). 14Ll(s,C- 
3,5a), t78.0(s,C-4\4">, 178 . 8 (s, C-4") 

[0017] - it&VQ 3 
20 8-fcKP#^-l, 2. 6, 1, 8, 8a-^tt 
Kd-3- (1, 2, ~ 
1, 4, 6 - h 'J ^ (3 -^/u^^f^o - 
b [2, 3, 4-de) El, 7}'-t"7rV&~t* 

b^ \ EX. tUiX = 373 nm, EM„^^ - 452 nm 
UV7^ : A-™. = 539, 278, 360 nm 
S r M S : m/z 527 

'H-NMRCD^-JSppar. 1. 84 (2H, m, H-2"* ), 2-03(2H.m,H- 
2'), 2 12(2H,m,H-2 J '),2-35(2H,.t,>7Hz,H-3" ? ), 2.46 
<4H,m,H-3\ 3~). 3- 31 OH, ddd, J=14. 7. 7Hz f H-l" ) . 3, 3 
30 g(IH.ddd f J=14 i 7,7Hz t H-r , ) lt 3..460H, dd* J=-14. 1Hz. H- 
7), 3. 50OH,m,H- r). 3. 78 OH, dd, J-14, 3Hz, H-7), 3.7 
0-3.79(4H,m,H-10, 11, U, 1'), 4. 32 (2H, m, H-8. D , 4 7 
8(.lH,m.H-r) , 4 79 0H,d, J=10Hz, H-8a) , 4.83(lH,d,J= 
14Hz,H-2), 5. 08OH,d, J=14Hz..H-2), 5.. 22(IH. d. J=9Hz, 
H-9).. 7.93 0H,s,H-5) 

''*C-NMR-(p«0)- Appm- 21 8(t,C-2"), 22, 1 (t, C-2* ) , 
26.6(t,C-2~), 3U3(t,C-3^). 3h 6(t, C-3^ ), 31 8(t, 
C-3-"). 49.6(t..e-r'). 54.0Xt.C-7), 55, 7(t, C-l' ) , 6 

0. 2(t,C-2) f 60.4(t,C-D, 63.5(t,C-ll), 63 9(d,C- 
40 8), 69.0(d,C-9). 70.4(d,C-8a), 74. 7(d, C-10), 127.7 

(d.C-5). 134. I(s.C-2a), 135. 2(s. C-8b) , 141.4(s.C-5 
a, 3). 177.7(s,C-4*\), !77. 7(s, C-4' ) , 178. 8(s. C-4") 
[0 0 18] - <t£&}4 

8-t Ko^f->- l f 2, 6. 7, 8, Sa-^tt 
Kn-3- (1, 2, 3-H/t Kb*-^p t/U) - 

1. 4, 6-hy* [6 - (N-T-tr^/u- L-Z^d 
^•>yu) ) -t'aa (2, 3, 4-de) C 1 , 7 ] 

^iit*^? b^ : EX. WX = 374 nm, EM^x = 452 nm 
50 UV^-<^ h/U : X n „ x = 237. 277, 360 nm 
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SIMS: m/z 782 

' H-NMR (D^O) - 6 ppm * L 40(6H, m, H-3' , 3'. 3" ). 1.68(2 
H,m,H-2"), 1 72(4H,m.H-2\2"), L 84 (6H t m, H-4* , 4", . 
4"), 1.98(3H,s,Ac0"-Me). 1 . 99(3H, s, AcO' -Me) , 2 0 
0(3H, s,Ac0"-Me). 3 41 <1H. m. H-f )., 3. 53 (2H, m, H- 
1"), 3.6l(lH,dd. J=14. 1Hz, H-7), 3- 62 (1H, m. H-l' ), 
3-74(lH,dd, J=14, lHz,H-7), 3. 79(3H, m, H-10. 1 1, 1 1) . 
4.23<3H,m,H-5\5~,5"). 4 42 (1H, m, H-l"), 4.70(1H, 
s.H-8), 4 70<lH,m,H-r), 4. 89<IH, d. J=l4Hz, H-2), 5 
07(lH,d, J=iHz, H-8a), 5. 22(1H, d, J=9Hz>H-9), 5.41(1 10 

H. dd, J=14, 1Hz, H-2), 7 95(lH,.s. H-5) 

1 3 C-NMR (0*0) - 6 ppm; 22.. 6 (q, AcO' -Me. AcO" -Me, AcO" - 
Me), 22;8<t f 02') f 23. Kt.C-2'" . 3\ 3"), 25.4(t,C- 
31, 26..0(t,C-2T, 30 .8<t,G-4>), 30. 9(t, C-4" ), 3 
L3.(t,C-4*> 49.9(t,C-l*j, 53.. 4 (d, C-5 f , 5" ) , 53-6 
(d,C-5"), 54.6U.C-7, 1"), 58:5(d,C-8), 60..5(t.C- 
r), 60.8(t,C-2), 63. J (t. e-ll), 67_.3(d,C-8a), 68 -fi 
(d,C-9), 74.4(d,C-I0), I26.6(d,C-5), 134.0<s,C-2 
a), 134.3-(s,C-8b>. 140. l.(s. C-3) f 140 7(s, C-5a) , 17 
5.Ks,C-6'), 175.Ks.C-6"). 175. 2(s f C-6'), 176 6 20 
(s, AcO' -CO) , 176. 7 (s, AcO" -CO)V 1 76. 8 (s, AcO'-CO) 
[0019] • {fc#4* 5 

8-t Kb^>-1, 2, 6, 7. 8, 8a-^**t 
Kd-3- (1, 2, 3- t h'D^-//a^) - 

I, 4, [6- (N-Tir^/U-L-/ f\>* 
-fv'y'U) ) -fnc [2, 3, 4. -de) (1, 7 ) 
y^V 

*3t*^ bfr : EX™,* - 376 nm, EM^„ = 452 nm 

UV^^ h/U : A^ x = 239, 278, 360 rim 

SIMS: m/z .782 30 

'H-NMIHMW- Sppra: l.~39-l. 48 (6H, m, H-3' , 3", 3" ) . 1. 

66 (2H, m, H-2** ) , 1 . 73 (4H, m, H-2' , 2") , L 89 (6H. m. H- 

4' ,4^4"), 1.98(3H,s,Ac0"-Me), L 98 (3H, s, AcO* -M 

e), 2. 00(3H, s, AcO'-Me), 3,. 39(1H, ra, H-l" )., 3..440H, 
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m,H-I"), 3 50(lH.m,H-I') f 3. 57(IH, dd, J=14, 2Hz, H- 
7), 3 65(lH.m.H-i'). 3 73(1H, dd. J=14, 1Hz, H-7), 3 8 
K3H,m.H-10. 11. 11). 4.27-4. 35(4H. m. H-T, 5*. 5". 
5"). 4 75(111, brs,H-8), 4. 78 (lH, m, H-l") , 4.94(1H, 
d, J=I4Hz,H-2), 5 08(lH.brs, H-8a), 5. 09 (IH. dd ( J= 14, 
lHz.H-2)-, 5.20(lH.d. J=9Hz. H-9), 7.95UH, s, H-5) 
[0 0 2 0] 

l^mcn^) AGE t LTIi3S6ort»<7>R«*»^wix 

*W#-^*^>ft.HW9E#e>fc. »H'¥6-7 3 0 5 7* 
aat»ra?P8 - 4 8 6 8 6«-v?M*SJx.rv^5 J: 

[0 0 2 1 ] lot, tfcfc*£SixT#£AGE{fc£ft 
WiK^^) a G E ^ li^ <b^',:J<f 5 h y r ^ vcngg^ 



